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1 

( a ) V***?^ V^icJ: 

(1) F7^fa-f^5/ K^>P3ffl*|6j«*HttB« 

(2) h7^f a -t^3' Koao^a*rfi]*B*ttt 

^— * b~(D^y K^-V^^II-it 

(b) r^x^Srr-r K7>f^l-»#ltS^f 

K7 -f y SrJHScr S y ^ t , 

(c) h7^fa- K£^LT7^;*^/^<b 

( d ) mm— HZ* a v * & «t ^-^ftlMMRSrffl 

(e) r^** -^#*i£»o 

^ > Mii DM^iiS J: 5 Wotv^, gf|jft«2t;i 

vtmmito\^ni£tsMz.®ih^y*>Y&^^ man 
m%mm&£frx\<^£\<^#>±?*>' ******* m& 
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[»**8] m&mm'<* > h-rs*^ 
7&&m$ft?*i'Y*m^irz*7y7*'£^ mis 

[»**9] (i) «tt««a^**^^^boe 

10 /<*->Sr**, (ii) ftffilMWlJft****^ VKO 
ftt^yho«/^-yiJ»au*55, (iii) l 

[»*Sl 0] me&'** — t^b&K 
[«*Si 2] ^fy^ (d) mf£Stff&£fl!v> 

r^y >> bxm><?—>'<om'bVBm*mfe\** v 
fro* c Kiitw-s * 7^ ^sr^-a*. 1 j-ia^^> 

[S*#*l 3] fi^ftMHtS^fy^^t, 

30 

^»a*5«t tiffins >- hSf/^-y©«$^« 

40 exxy^^^Jc^tf. W** 1 i-lB«o*ife. 

^hlc«t IP^Si^^^J: 9WoT*5»), ^^f^^^ 

50 ffiKW«^»£E$tu-C^ftv^^^>vhSr$tp. M 



3 

#m i 6 Kf2«<o#ft, 

[M92 0] (i) •ffiBflr«^»ffi*^"Cir^ftv^ 
$\$>±y?i>h<0&'<? '->€r*^ (ii) a^gff^ 

tt/<^-^fctt*^-^*E«<EL"C*5 9* (iii) 1 

[»*S2 i ] flashy yf^y/lcj;o-r*i^f 

^fc i^r-r^^ ^)t;t/7t- aMB&fcfi 1 *: 9 fcZxnJj 
ft-Cfco-C, HWE^y^HK*/^— ^tt. (i) 

■fr— (ii) ^^fa-fAyK 

(a) ^KDt^x^&J;^ ^^fa- tJ-fc^-f 

( b ) 1 oj£X±co h 7 y^f^^t^tttl 1 <£>^ 
( c ) n y * tf «U3 J:^-#ffim»«Srffl 

(d) -rV ^ K7-<yt-#/^-yM^o 

2 2] ^T^T" (c) tfS&Kl, 
ttffiBW^JiWSftlHtWSrfflv^T^y >- ME*^^ 
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[19*352 3] f^^Ky^yxi/^hn^^^?: 
[W*S2 4] f^^ K^^flMffiRo^-f ***3 

»*3R2 ifc:IB*te>#ifc. 

[ ffl»*£ 2 5] * n y * ff#^ 1 0j^±0 jm#J(C^ 
^I^O^-f ^>-^^7« VhO^-V^tf. ft* 
^ 2 1 KtaR*>#j£ 0 

2 6] ( i ) mtiL&ffimm#>± ?*isv<d 
&/<*->&<g^ (ii) mim^mm^^^^h 

^^-fer^^V h<©e/<*->a^ftftLr*5»> (iii) 1 
20 o^±cO^-T ^ > h<Offl.fc&tb±y* > h<D 

[IS*3S2 7] loj£Lb<E> h^v^^^—^y h\ 

fi, vf^ y/iaoti 1 (Dietgt 

30 (a) h^^fa-t^y K<oR»*ft«»tt«« 
(b) h7^Ta-f^y Kot©fl^|niti^tt 

^ 0 

[»**2 8 ] -P— -sK* p y *W«#*Kftfc3M£;SF 
50 f^(7>^^^f'^>< ^ 



5 

MM2 7\zffl&€r>mm'<9->o 
imm 2 9 j mmirzfj ^ >-y±r* v ho#*t 

[it M3 o] mm-r^m^>±^^^htmsm\^ 
h*M3 1] -v—tf&wmmK «*ttic»jE$ti 

m 2 7 \£&Mo>mm'** - So 

[MM3 2] (i) t-^py^f»^HBWl: 

^^^^>r s > h (ii) effis 

W#^£4«>ir;7V ^Y<K>m'<* — >&<a^ (iii) & 

asift£LT*3t>. Civ) *>r ^^ir^VbfiiJ--^ 
«MW#fcJ:oT#«3*UTl^ MM2 7lcS2*ta> 

[MM 3 3] gufB^^-vo^^-fer^^^h^S 

^^nisX^jjfotcmtzmmztz. mm3 2icsb 

[mm 3 4] griaa^^— ^^«4«>-fe^^ >- m*s: 
v^^*tL.r^*rfijJ-a^>raiB«rt5. mm3 2khe 

[»*93 5] '>*< fcfc&teMMIias, ^y^h^ 

MM 2 7 KIB^S^ 
[MM 3 6] ^fS^ny^flr«*5<t^H&fB7 p y V }> 

^i-W*fcttltt«'tt^o-tc^iii»b»6, MM3 5 
[»*S3 7] (i) v-&**y9ft&&mm#}\z. 

*mj?fa<0*'( ^^?±y*>'h&'£^ (ii) 4? 

?*^bt>K ^<H2o(DRH^l:Kt6il(7) 
»4*t^yhi LT#tt-C*jaS*lS, MM 2 

[MM 3 8] »«1-**>r S^ir^*^©*** 
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;<>h£ilr&\ MM 3 7 

[MM 3 9] $\ib±y*>> h3fts*«ar|6]«ciBI«fct 
<b*t£> MM3 8lclB*w**^^-x B 

[0 0 0 1] 

[»w^jsrsa«^i Amelia-*?* 

[0 0 0 2] 

K^-f^fi. ^-^fBtgtg^-f £ 1 oJEJLhco^- 

20 t?)tor^i^»i, ^-f^JboW'fr© 
[0003] I^h7yxfa-t^>> =tl 

7^7 y y 1 1 5 ^ 7 ^ ot^f- 

J*. ^lW^n^^fcl^WefcS, ceo J: 
S l-SS v ^M^f- ^*5J: tftf— ->£r^V * 

fete?* y?k **«IHB«"C»i&*n 

3 ^<DT^^^^—^ ^rftffi Bf^t-U. 7^A7 
40 fi % x^^^ K7^^l^y Ktitfi^tt7^f 

[0 0 0 4] ^^EffiV^b^^TV^6T f — ^ h7>^f^" 

50 $R«tt«Fi&S»^l^^ -r-^ h7y^^?>«« 
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z(Dffimz.£v. tztJt&i-i^mv 30, ooo h 

[0 0 0 5] ir^^-Vf*. «H^t>0»3ft 

stills K^>r^o»^xsofcs*^*5v^r, # 

[0 0 0 6] K7-Y7'^^y h<D'^— K7*-f 

ir- ##fc©IBJfc % 10(Z)h7y^±^1^7^ 
^-f-^y Kj55^-^7-r^-e0J«$tb"C3!sliiaaU 
^CtMV^f, 13. 2dt©»H- /K*j&^raSr* 

[0007] i^<D^£&#l-5fca6lc N ^yrty 
TX*'*& — ^ftM£i$jn* 7^n'7^y^7h 

(Mine) {tHICjiS r^-f ***B««Stofc«> 
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<£>1r— tKX^t — (Servo Pattern Writing Me 

thod for a Disk Storage Device) J <hJH£;ft;fc3fcS# 
3*315, 0 1 2, 3 6 3-^tC|S^^ix6o U&*L*# 

[0 0 0 8] roj: 5*1^— #7>T^^5?ttSrS^i- 
io s-fe/u^i^— ##3iarS3fts % ^^ryy^xy (Swea 

ringen) {&\C&Z> Ty* 4 X ? K9*f 7 <D± /V7 
&(Dtl£><DiyX'rJ* (System for Self-Servo writing 

a Disk Drive) j tmztiitm—nm&Ato&m&ffm 

5, 6 6 8, 6 7 9^{^fe^$nr*5^, ^O^StC 

^« (OD) IB«ffi*lc^n y ^ h^;y^£#iMr;*T- 
yzft, ODfrbftm (ID) IBfta^oBB/u-^V 

So «EEffi|«WM3&a**>f S >-^tf^{cn y * Ufa x 

h i D^*s*iftjc»*»$^sicoti/r, ^ >-?m 

* y ^o^ttj&sitBl $ tifcf, 7Ufi?S* $ 

40 [0 0 0 9] Lfc^o-C, -fer^^i^— 
[0 0 10] 

< th loo|B*ffi8c(B3§ci-5wi:^J:?>, ^^^^ K 
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^(DfV 9 frit £x x^^^^oJ:^-^ 

[0 0 11] ir/u^^— ##i&8L»£:loi*-t\ 

TT^f Mis Mt-^Dy^*iJ:CJtf 

-#ffifltttf«li. x-* h^v*^ — !J-£loj£jLbcE> 

[0012] — * » * * W#fi 1 oj£JUL<oHSC 

>H«cJ:?)»|liSixSJ:5fc*o-Cv^, Arete. 

[0013] gijo^j-efi, *tf«w»±»aC)-fe^^ 

^(Dwmxfaizmm^tz&wffltb'zy* > b<omc^ 

[0 0 14] K7>T^-fe;u7t- #»&U:*3 
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[0 0 15] **M<D^ixt>J3j:0«fflio«Fa, JSffi*^ 

ffif £ # 88 *■ 3 C £ (c J: i? 31 £ *l 6 T'£> 5 o a 
[0 0 16] 

uy*^^ xficyv > b£tix&y^ mfsj&fe (z<d 
20 [0017] Ud^ot, mitctaii&^^-ra^y 

£ lt^«f-{x^ i 6©-ii 4 fciiJ— 
^-yi2^^i:yyyht6d\ ^5^4^ 

f«5^1-So C^yyf^W^ayiO 
t^^^§ e ^oj;9^^lofl f^f^^l6<Z) 

as i 4t£t\ y^y? ^ibst* * * ^ ici 

1 2(c^DrS^^->^oit^@l 4^ESrilW 

u—if¥—j*frb\'^#/i'ffln&mcx&m<Dmffi 

[0 0 18] I2I2^#^LT. -^-JKaeW^-^l 2 
^yy yhf^f^^ (printed disk) 1 6 ^fSti® 1 4 

^18t ^^{-T^^X^ K7-Y:7*2 2<D^hfVhV^2 0 

(enclosed) K~7^ * ^ Ti: >:/ y (HDA) 2 

50 4rt(dS»$tt, ^eyK;^-^2 6iaotf^ 
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— **$ig2 h7y^fa- K3 4*3 

J:tf 3 6£^Heft7^.*^ 1 6©SMl 4^^Wd 
r^*^ 1 6*5J:t/l 8^7^®3 8^0i£^CffiS 
<5tt6fc^»C, fci:x.«®lE#-f ^a>T7U^— ^3 2 
.J: oti^M^^ KT-^ 3 0 £r^ir 0 x^^i 
6*5,tm 84bW^y K3 6*5j:tf 3 8^K«$tu 
7tm. HDA2 4H a*U<)&V>ei c -0«ifeS:BCfc: 

^ha^^«^a-/l/4 0li, HDA2 4dMW 
fcttttft&JV ^l/^BI^4 2lCj;otHD 
A 2 4|cm^tc^$tlSwi:i-i:!9. =f << 
^^2 2^l4t^f6 0 T^*^ K7^7'2 213 

[ooi9]*^-^jm K9-r^xi/^hD= 

9, K3 4^S^~yi 2S:Rfl5tS - t^pftB 

CfcirjLtflSl 4fc^LWTf-$?>fcKW-r51^ 
-^7^-^3 9^^) «£oT. SM14?: 
•g-tf^lBlgffi 3 8±^»**^— — >Sr*iitp- 

•V— ^^-^•i&SJxfcfc. ffif^^-^l 2H 
t^^^ty^f- V3 >4 4 {C^V>r_h#^^tU^> 

[0 0 2 0]|3 (A) h*9<*y 
2 2#a**2 3 LT^^t 0 ^ — * is XT J* 2 5 Id^ 

-f^^K7^^2 2I1HDA2 4 *5 «fctf K^-Y >^ l"* 
hD^^^4 0^ o HDA2 4(^>^<^tlO(Z) 

"^26^ x~^ffit&"T^*^ 1 6*5j;t/l Sfrht 

h7^f^-trty7'!; 3 4/3 6 £H£@<5tt<5fc 

$><DT??-zl^ — ^ 3 2 &W1"5T^:*;n-^ 

Tir^y y 3 0 b&'Stfo K7^f7*xi/^ hu^^4 
Ofl i»i:(if^^^ K^^^2 2^— #fBI»fc 

^Lfc^^t: 0 ^ — ^^fA2 5 t(D7" ^7 a— iHf 
£r£fctt!l»U ^of^^^K7^^2 2^Mt)W 
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>- 1 7 h7>^Ta-tr^>7*li 3 4iC 

J: ?)K^e>^fcf&#SrltiHi-S^i; 9 :/y 

[0 0 2 1 ] ^*r*)^y-?2 1 Sr«!«WkLfct>a>S:ia 
3 (B) ic^ih, [g^LfcJ: ^9>^^A^y^ 
2 ltt^yrv^i 935^0lt««#S:SJt6o 

io ^/u^r^^^y ymfc^yyrv/i 9 log 

^^tbfcf-^y ^xi^>M&fcti3§2 9$r^tf 0 

^^W29ii fciitftrtr^fcriftttiw, dfe 

(yH^g > • — ■ -< =»7^if) . PR 4 

W»I6«^-K4) , EPR4 (tt!HfP»l6»*- K 

20 «»*yf3 lttCOf^A^y^uSriMU 

^g^aj-To ^*/^y^2 i?i wwiMy h i 7 

^U^^nyDtytl 5 ^^Of^H^-fe^-^ 3 
It^fS, 7 8 4, 2 9 6^-(^KH{CfS®^tb-C*5 

30 [0022] H4Sr*BU, ^yvMi^-yi 

h7^^WM^^?)^7 K3 4(OiiK^*rfC«8ff 

Sr-g-tf^y > — >-l 2<D—m*:^l^ 

^llft ^yK34 i^B^R^^filStS^J:^ 

*3«9. I»9 5mmt*fe5o :(DS$/^-yi 2i^ 

50 [0 0 2 3] 05 (A) it H-^o^«ffll4 3 0 
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*#-*l \<D-m (1214) <D-»#&fcfcLfc«WW 

3^#©t#l&4 9 £ 
K&fcttfc****^* > h 5 1 ©t/^-ym^ « 

^W^hso^llli tfc£Lfc£4£>-tr^;*:/h 
5 l*5j;t>*5 2t-«toT»Hi$ix-6o ^V^ir^ 
V h SOI^UWyh 5 1 *5«fctf 5 2&M#>lZir 

[0 0 2 5] 05 (B) £#f£L-C. SUOflyTtiu 
5 1 ^tr#U£E$tbTV^V^«6-fer^^ Vh5 2I~ «fc V 

[0 0 2 6] HI 5 (A) *5«fctf (B) 5:tiLt, RJ^ 

TkJ:<, CO^#4a6i?^;*>h 5 2(£>l!&5 3Ji£f 

> h 5 1 > h 5 2 <!:(m^I-Cfot)# 

5o ft»tt^W: % a<D«4«>-fe^> yh51 *ift<D*4«rfe 

[0 0 2 71 06 (A) fi, ±m<DV—#?ViyiPtgm 
4 3;fcJ:tW-#fcgt#$&4 S^SiJO^^J^tf, 
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[0 0 2 8] -flRjT?fi. affiStf^4 7te*mJjftlZffl 

m&frtftz.mft'ty* v h 5 l ofr^-y^ « 

5 2 (Dm'*? — WtoVtih*?* >h51 

\z.?$(D%m-ty* y h 5 2^jfttt1-S 0 io^_L(£>^-r 

5lfcJ:t;5 2iaot»H$jxS, -fe^vbs 1*5 
£t>*5 2£^-f ^ V h 5 0{c:;^ttLT^l^^ft£- 

^«fti^rao«e6-fc^ ^ h 5 1*5^0^5 2«\ *<o» 
Bffo«^*«©*lfij LTSfc ***** fcfiS*f0^i 

[0 0 2 9] i6 (B) $r#ilt, &JO«-ett. *§.<?) 
20 #4£>i?^W h 5 1 lif^t^Vh 5 2C0P B 1iCjl 

^16©Il 4(Cfi, ^3WWl-«iEE$^»«>-fe^p<>' 
h 5 l *^ts1to&£tiX^t£\t^#> J t?* > h 5 2 (c J: 

C<o«-Ctt, y h 5 l *5J:05 2 

(OZJ =L ^sf-ty* s h 5 0 tC^UX^2 0*©flt!: 

30 fciV^ 

[0 0 3 0] HI6 (A) toXXl (B) Sr#B^UX, R« 

5 2<7>S'Jtf>*15 3fC^ttr^^^^^^^^^ 
ot^^ 0 5g.^)#4^ir^y V h 5 1 Vtt&tDftib'tey* ^ 
40 h5 2^Cfi-C&5»5. R#Wt-fi. I<Oflfet^ 
^ V h 5 1 0*ltt«^«!>-fe ^y h52 c^rjis £ fi&fc 

[0 0 3 1] ^(D^4^-fe^^ yh52ll — ^cD^t 0 

zry>v*fiz><Difijftiti,\\ mi (a) ti. mK3 

4(OTSr5i3Si" ; 6S*^^— VI 2 tct>fcSR^^^)0 
h77^6 0^t)t o H!7 (A) -Cti, ^7K3 4 

Ri*tt*i&K* 35t zcom&mm 35^^ in<o^ 
v^^sttt^fctt&^^etttt (gmr) %mmm 

50 3 7^r-g-A/T^^tL6 0 ^yK3 4tt, f-f^^K^ 
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^2 2i*9oy vr \si/*y*<<*9 i 6 om^^ b^y 

^6 0d«^y K3 4SriB?t:»<»cotu-C, ^-T^>^ 

^u^o^-fe^v h 5 2o&a£iii£-f 5 0 

[0 0 3 2] £4#>-t >h52 $ (extent) M 

tegte. ^y K3 4/5*1 oJ£A±<£>^Y ^ yn^^h 
5 0^S££iI$-r5<£>£. lo^±CD^4^^^^h5 
2 (^fettjqiEE^ixfc-fer^^h 5 1) ©8^yK3 

fctt»JE3*t&-l?^>h 5 1) ZKXoXmfe 
&thZ>s<>b~ft<D^y b* 3 4 <D^&J?fa<DffittitLmn, 
^y K3 4^^-f^y^^^yh50^6 2 £31 
igi-^ot, &0>£l«rfc*V >- b 5 2 (*fcte«iJBE£ix 
fc-fc:7Wh5l) OftSS6 4#^y K3 4 K:PJ^6 
t^^coHift^ (1217 (A) tcAt-C^-T) SrWfi-r« 

[0 0 3 3107 (b) fi, l*yyyf-fy^ii: 
J: o r $g¥ <* tb# s too * >r ^ > «t cmstf^ 

&*fc>1-fc«>fc:I2l7 (A) iZ.TF&tlZ'ty* s b 5 0<£> 

JRKte©H3eJBK*PI«!^->6 6i:. t^TKl^ 
^•^—^ 6 8 2(D h^y^^SrlB 

fclo|:f4t5^ ^5/^x^^157 o£, ^ 

&!£<D 1 o 5 £ * y ? > h 37 4 — ;u K 7 2 

2) oWjeoH^ff^lfilo^^KSrWfti-S^^K^^v 
^7>f-;uK7 4tS:$tp 0 HI 7 (C) ft. ^-f^ 
^t^yh50^)7^^K6 6, 6 8, 7 0. 7 2 

[0 0 3 4] ±fEOtttW-eti. S*'** — ^ 1 2 IZtt-f- 

5— s> K3 4(0^*-r&io^@^:^i-soic|iib^ 

[0 0 3 5] i8(l ^^K3 1 6(-^»7t 

o-cii^-rs— m^m<D^m^(omm^ir 0 ^y 

K3 4(7>3ttfi. ^yK7-A3 0©f$ (A) 015 
Tt*?*.^—* 2 8©f#y bfcb* t°> hVU2 0*5 J: 

(C) £0>0S»"e&£. 5Oi0>3Etm, f^**(z>*Mttl¥ 

i(Ro) x^o^mij^n (Ri) t^Bi*-efc 

[0 0 3 6] m^<^ — ^l 2^]) ^T-OyXT— 
^3>1 0!:J:orf^^^ 1 6<Dffil 4M$s¥£.ft5 
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<ox\ 7])>btstiizmm'<#->i 2ii. iiwi 

^7>7n (RRO) ioJ:tJ^/*fcW:7 f -f 1 6# 

[0 0 3 7] — #J~ei± s T^^— *2 8I±t^x^ 
10 16 0M ic&ltS^^v-^x hy^ 

J*/MT*£/Wb;h/tT--A 3 OZtyyi/*.* by 
^»gt-r-5«fc5ffiU. ^K34W9y^Fi; 

-r^*^ 1 6^0*51-St. S»/^-yi 2*3^ 
y K3 4tf>T$riii©U S*^^- V l 2 \Zt>1tZ>^y 
K 3 4 (^)Ril^(0 h 7 >7 ^ 6 0 ^Mt ^yK3 

4 ti^-f ^ >y*±y*?i yF50 (c^t LTll@#)l£»i:tc 
20 ft*. *fc3m«>ffi«*^^ H 5 l*5j;tf5 2(C*tLr 

*K»tc«»f*ffi)^«i< 0 S2p^^~Vl 2^yK3 
4<DT^rili^"r^(-otbr. ^^->-12^>L>icJ: 
9 , £4#r£^;* V h 5 1 *5j;t^5 2 fi— y K3 4<7)TI- 

t^yh 5 2*s^y K3 4Tiaofc!Jtt}fc!} LT^ 
^l^>7ht?,l:oii-c, ^yK3 4ll 

5 lii^y b*3 4TicA^tiymcV lt^fS)l:v' 
30 -7 b1-Z>\z^tix, ^>yK3 4ll ^^^y^t^^y 

2^)^$:^r^o 

[0 0 3 8] tfrf£tC:JoVNTte, 7^^16^1:0 
&l,1&&Z>t^ W£&tltz±y** > b 5 1 tfm^bfrX 
/^-yi 2ld*fi-6^y K3 4©H & S*rtI«>tt1tSra 

<^:^"r^) 0 f^f^^^^K3 4T^7^v'aXh 

40 ^TEis-rsico^T, ^-f ^ y^t^y h 5 o^ 

^xl/^^^x40rt) ^»L, ^L-C«lJE^tV 
f-ir^7<>h5 l^-^y K3 4$riiii-r6 t :^>f-7 

* 4 % s b 5 0 b? 7 yi/^X b y^X^y 

4T&mM1-%nEE£h,tc.1zy"*>b 5 1 i^to 

feia^pfWA t wmitzinZa m^^^m^n, mm'* 

2iztt-rz>^y K3 4<Dft'&<D¥mJffati[M.<D 
^^tCoV^r. — y K3 4c7>T^ali^-r6^-r ^ >^ir 
50 ^^yh5 0 b1Rim£h,tt<7'*> b5l £<Dffl<Df>m 
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■fo -CO^Sii^^>T ^ V h 5 Ol^oV>Ti$! 

ig£ix, f<<*# 1 601ln]$clc;fc5{j-5^ ^ 
^yh50 -f^-C IcoVvt . — 1 2 <D&[#>-fe: 

y hy^W/^-yi 2(D¥mjj\iQi/'7 hit 

[0 0 3 9] llfet^yh 5 2(i, &4#>-t:;7W h 5 

v-^ h^-5C<ttCj;oTloJ^±^*6i?^ >h5 2 

h 5 2 &%\]<Dm#>±y* V h 5 2 <^112n*)^!Z#J 
\t\ Ztltt, ^(D£.ot£\^U-t<Omfr-ty* >Y 5 2 

o ^#4#>i?^y< >h5 2 £-etf>Mi&Bt c-e#>£ 

fabXhZ> 0 L^Lft^b, #4^^t< v h 5 2lc#L 
r^J5^^fc^^^> h 5 l coteg^rmJ: ^ff^t 
£>5tf>T% 1 o^±«^t y h 5 2 (7)^ y K 3 4 

o^b^^n^ir^^^ h 5 i *x*<Dm&mmm& 

tstittjf^^h 5 1 <D#UfcH-£ y*:<D£ jte^m^tf) 
coJ;9^. ^ffi^fcir^:/ h 5 lK<fct>, fl|4>ENi 

[0 0 4 0] Lfc^t, fi*t^yh5 2S:lV^ 
— v K3 4TcOl7tc^co#4^ir^7<^h5 2 <7)gif 

h y-f-XFf* K3 4T-CIU^i-$ £ 

^ 5 K3 4T%ilig-f" 

hy^y K3 4T^rili§-r^^-f ^ >^ 
t^yh50 tm&'t?'* v h 5 2 ^:OK«>SiaB*w 

a tds»j3£$tb^ 0 m&wte^9k&* mm^f-^i 2 

t> ^ K3 4T^iiig-re^-r ^y^t^yhso 
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1 2<£>&4#>ir:7V >h5 2lC*3Ct**N£#[fi]S':7 hS^ 

OlC^-r^^^^v-^-X Fy^-C©/^- VI 2(C*5tt 
5*ff*rtJ*>7 h*©«ft«*»±* 1 6<7MH)*jte 

10 [0 0 4 1] TO@4§r#iUT, 

2<omvt. ^y/iaotM^fclOO^^ 
* 1 lS:$tp« ±^bfc<tptc. 1 ltelo 

£Lk<E>*-f ^ v^-tr^ yh5 0 7^^6 

^EWEcrttC^y K3 4T$ril^i-^-fe^7< V h 5 1 fc> 
cktfS 2(0«a^tf^-3KfflrBWflL4 5 £ Sr^tr. — y 
K3 4T£5Iii^5#4tf>1?^ >h5i *>J;t>*5 2{-4o 

^ 1 6 _ktf>^2fi/^ — vi 2 0fi^Wt^^tu5 0 - 

20 hy^fflrajciSV^-C^y K3 4W 

^^^16(7)10-10 0lH]$s[CoV^T^SlJ^^tL6C <h 

[0 0 4 2] ®^W»ttr(7>«1^— ##3&«Lai^*5V^X 
ffiV^fc^ 1 8_h^*^— — >3 9£ 

(Dl&pgic^T. #^^-;y^t^yF5or^f 
mmfctfm^hti. ^yF3 6»u^^^^t 

30 ^yh50 fcfcltSra'fr£«jEU 

Mtt, tfs<?~ yof^oi^^n^^^^ i 8 
^ V h 5 o tiBi-s***^*^** 

fi. ft^y^ CH3 (A) (B) ) y 

40 K^-yjijejft (fci^Wf^HWWJBS, 7 8 4, 2 9 

mffiZStfo tetter tesper-2 K^-r 

tfe (Architecture and Performance of the ESPER-2 Ha 
rd-Disk Drive Servo Writer) J kM&fitc £ d jn-^f • 
(HiroyukiOno) J^J;^fit«^C» (IBM J. Res. Dev 
elop. Vol.37, No. U 1 9 9 3^1^, 3-111) ^ 

50 ^^^IBtt^ttSo 
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[o o 4 3] m i on, micoy]) y7^>^f-> 

> b£;ft,fcl2]4 0S^'^ — ^1 2(Z)7#-^ l l <z>S"J 

^h52 *£trifett«*«l4 9 (ffiJE^nfc) 
-tryW h 5 1 fr^trftttSflMM 7 C*l<b 

nioi^Jto^^ ^ ^v^y* > h 5 ooatatwB 

T?tt»ftBaCrfc*V yh5 l&cktfS 2<7>2o<£>R/l;frft 
(IS 6 (B) <&#JU:fcj5*rJ:5lc) «*<o«iffi$ixfc-fe 

> h 5 2 £r#£p 0 

[0 0 4 4] SI om «»f*rRJ<Z>»»1-5*7 6* 
b 5 l*3j:U<5 2tt (Zig-Za 
g)j (0j») Sr^J58-rSo »*W^h5 2 

9 . jqiJE^ftfc&tfrfe*'* v h 5 l dsto^i^tt 

mum&m&irzx ?t;ifto-tv^ 0 pj^^y-ty* 

> h 5 0«>**|-<7>raO2o(08l»f*rfi]^i¥7 6 t^ltS 

4X#6, £<bic. WKf^ffi^ftfe-fe^^h 5 2 (jo J: 
T^^^coWiJEir^^v h 5 1) (DfR<Dj$m^ 4 * 

*■ i G<D*>bfrbftmc\i*\rtx&ik\sX^&<, &tzte 

h5 2 (*5j;tf5 1) ro^Sttf^^^©^^ (fct 

OS) tdf6]ttrii»pu#5o 

[0 0 4 5] ir^V Vh51 *5J;tf5 2 0>MK#Ip1G>^ 

^#t£;ftSo K 3 4 h 7 y ^ 6 0 

-fcyW h 5 1 f=;fcfcJ:5 2— 60. ^ 

^^bso^b^Jtianiij^^, ¥%jjfa®Mm&& 

-TS^^ K3 4iO#^^g^^-r^co^ffiv>^^ 

#So 

[0 0 4 6] <r-f 1 6^Ay K3 4T-em$s1-^> t 
§\ Ay K3 4 ^ii^t^^ y h 4 5 Ctlt^i 

jjft\zm<m& s > h 4 5— o±ianth^F 

5 2 W©Htis«Wrfli()t^^ ^ h 5 2 (D5fetTi-^*i-t- 

Hf 5 mmom mm* h m& u fc ■ tc** v > x 

K 3 4&8m$\lb±y * > h 5 2©»ft«Bofcfc 
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<b l^Wcifrv ^ci left S Q ttt, ceo 

tTft?c£#-?£. CftteJ;^ ^7K340i:!}^ 
ft (/cai^lo^t^V h 5 2<Dm£ 
ft) *«*rtJO»**sjB«*ix»5« ^<fc?i^ 
^-^1 2(ZXBi0rai^ai^-e#. — y K3 6J*fV 
10 ^^K7^^^Fd^^4 OSr^v^TSfefP^ttT 

So 

[0 0 4 7] -HtfetflJ-eti. iS*ffl/«ffi#fi*4«>-fe^ 
$*Lfc-fc^;*>'h5 1) 0 2*r<0#/rH|(OtttBft (i"ft 

20 Lfc3fetT(7>ao^>ibOS^^-^l 2|:^t6^y K 

y K3 4^^M©i^©^^J:t>l^Tt 0 Ctf> 
ttSAtt^y K3 4 ©¥S#rtKDtb* COil^C t ItM 
( i ) yh52 co^^oo^o^<7)_h 

IBrai^y K3 4 0^M^»c:^#^ife#{CJ: 
^i-StfirtBA^^L^ (i i) fl«)t^yh5 2 

^raj^^^tdj; ^^Di-Sift^^^it^DL, ( i 
i i) K3 4^^[fi]lcjiWv^fi^ii 

Kty ^ y h 5 1 W^^llftfl Ay}f3 4© 
J:!9^:^ft (fc^xf^lo^^^^ v h 5 2 0iB«fc 
J9^r^ft) ^^«>«i#S:^i-Sotcffiv^tb» 
So w<D£9l^ 12|/^-yi2^L^i^t 
5^t^t#, Ay K3 6?ix^^^ ^^^^ h 

*&m\<^xm^£frx±mfa>L^tctt?<<( $ 

[0 0 4 8] [Hi 0$r#HSUT. — > 1 

2cD^>/^>-htix^^^ 1 6 <DftM¥&<Dl&mz®Lm 

#7K^v-y (SAM) t^yht, 
t^yh50Sr^tr»l^Dy^fl[«4 3, 4 

XX* 5 2 Sr^trfg l ^*fO*WfW 7 6, Bv^*5j;U<C 
if S2©^>f$y^t^yh50, D^>f ^ 

WlflE^.t^^-t^VbS l*5J:t5 5 2^^-tr 
50 % 2 <0*KO*W?« 7 6 . Ev^^ct^Fif^^^tfo 
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z.<nmx+te. jqiJE-fe^vhs KomM&te, i9i(o 
h 5 2147^** i 6©*aiJi»u-ca!*rti^«»ur 

±i£LfCcfc5t£&JEi-^7< Vh 5 1 Sr^tfo Hi 
0{C^i-^2p^^~>-l 2CO^Jid*5V>T-t^^>'h 5 1 

ZmfitfrZ (angular) £l«rfe > h 5 2 & «fct#S £ 

aHttfeSfu s^me (a) ^-rs^^-vi 2^ 

»M*3it5*>r ^ ^yzLy-Ztm-fZ sticky ^ ? 
[0049] /yry^H^itty vtstizmm? 

lS»^fflv^n#So _hfBOffiffift^«t?). ^yK3 6 
[0 0 5 0]i^-«m ^yK34!4B6h?y 

— y K3 4^B^i7 6«t»©SlOjlllff-fe^y 

1 S:fl{§)5o K 3 4 iSA^-f ? y^t^ V h 5 0 
fcB^*SJ:t5C1f^«»f»7 6 £0>_kSr«iiO5££ 
A^-f * >ymr?L> h 5 0#>£>B ^^JoJ^CIf 
6(7)^ljo e ttK^2cD$?l/£ir^^>' h 5 1<D&* 

*r<ojgja«pra^sog$tt, ctbiifci^^B --<-^ 

— (B. Baker) *5«tt^J (J. Fit 

zpatrick) .Merits 
* h/U3MffOfca?)<D*ffi*5 < tt^3ga (Method and appar 
atus for spectral analysis in a disk recording sys 
tern) j £S£jh,fc*@#WS6 5, 7 8 4, 2 9 6 -5§-f£ 

[0 0 5 1 ] ±^<7>MiiB#r a 1l- J: t) , a*^ 
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^ V h 5 0^b^>2o(7>^^63il£^PB^y^— 'VUriS 
*^-Vl 2iC»-*-5^y K 3 4 ©»fi©aWM«te: 

oi^-ctt. fiim-tr^ > h 5 i a*>< ^ ^?<n$-< 

K3 4T€riiiai-5-fe^^>h 5 l*5£tf 5 2(DSg$ 

5 Oid*fj£i-§ — y K3 4 (O^a*r63<!0fi:S^*3 

2tf>_h£M£)<5£, ^-f^^^yhSOSr^S 
(DtWEZ-ty* > V 5 l Sr«^-5^i:0^<oaa^$tufc 

a®»4*>r s v^-tr^* v h 5 o ic&ofcfe<D^Mi;frr6] 

[0 0 5 2] (21 1 2 £r#B& It, ffi ( t r a c e ) 3 
-^y K3 4^_h|EKffit h77^ 6 0(C^oT(21 1 0 

(fctttfMoray (SftfSSO ^*^y^ftif 

to-fo » 3 <D8tfF2i4, 7 p yry^«t^SAMt^;t 
> hA^^y K3 4 l^^^df f ^L, 
£5 e j»4tt. K7^^^ hn^*4 OfC^Nt^ 
f +*;i/f 7^2 id>t)©ltiMf Sr^U ^jxK3 
4T£riii® Lfc^y TVT/VuiJo.fctFS AMir^^ V ho 
Jfti? *> SrfBi-* 1 CO^^^ 7 8 ^-a ^>Vu^ 7 8 fit" 

i:x.«A^>r ^ ^ h 5 O^MW tV7 h 

^nrtjctV^ ^7 8Ht, A^-< 5 Vr/ir^'^ Vb 
5 0ICctor»*$tLfcf&^tCl^1-5i»3^»t^-&^ 

OAK ^ i/7<n?4 * y^t^^y h 5 ot-iott 

40 &s<-~x h7-<-^K^3t-Yy*JJ:t;t^ vff#o^ 

[0 0 5 3] j»l43J:^j»2fi^-^^/U^-y^2 1— o 
tl^c^. — y K3 4ttS AMta<7^^7- 
50 x h 1 ^»^|:oV^^)/^ 8 2&£>tf> 



23 

&s</l<X\C&oX&lf hMz (spanned) "t — ?(D%Wl 
(DFT) Sr^TtBtCi-So ^V^V^Vu 

"To 

[0 0 5 4] Sm*. SAM^i^W^- VitZtl 
tzT-? (Gray Coded Data) (Om^it^m^ir^tz. 

tb<nnmm%*^te 0 z.<Dm2^<oumm^y^L 

*/H) s A, B&±XfiCf 4 bOttfcU 
ft (»3#0>1) (0DFT«:t6 0 IS2+^/U 
*8 2tt. Bv>^i¥7 6<0^4«>-fe^7«^h5 2CJ:ot 
»*£*tJ^§-£^tj§83 *t*V>1&m±4r* > b 8 3 (DO 
FT%wr^{^i-6o »3*<DS 8 4fi, B^S|7 
6 Kteltsai 1 ©»]Eir*V > h 5 1 Id <fc5«^{fc£ 

[ 0 0 5 5 ] m 3 *<Dmm±?* >- h 8 5 «\ _hfe#ffi 
t^yh 5 3CQ&<£>B^P 7 6*©^9©J&a6ir^ 
^ > h 5 2 lc<fcoTK^£ftfcff ^St^To ^3co/>y 

-v^s 8(;:J:6ff^©§£te£^- 0 ^(O^ HS3*<£> 
mM±? f *>'b9 0teC1f^7 6^^i6^^^>h 

5 2^J:Sjf-5§-$r^U Cif^P 7 6 *<7>#]/E 
ir^^h 5 ld^y K3 4T£riii®Lfcw t Sr^iV 
yf9 2^i< 0 &flHr^;* > h 9 4fi*tf>gL tfffiir 

6 (^-rm^i^V^I^, D^-f ^ ^ir^V h 5 
/ >y^8 9fiEv > ^i^Fif^mSfrP7 6 <DfH^*M 

[0056] m2tem%>-zy* >h*tci*?-c ^ 

frfc^DFT^^t^S^^A^ 9 8 &^tf 0 

(0^/u^p-eS>S 0 ^Vu;* 9 8 teH 1 3tC<fc9P»-^ 
4 Vy^zf^U? b&~?X4 0 fC&fj" §77 — A 

wMt&ftjrr*. »osiE*ifii^ 
u mi 2<om4^ m3*<Dmz&M7£i'Xnj£-ty 

b 5 1 £3fc£>5fctf>0M V^-^MdMJSi-^o - 
^ >yfflfflX&>5 0 
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[0 0 5 7] HI 3 "Cfi, K«^Olg«ttjRj 8 0 * 

9 6^)1, Ell 2^3+0/ s>^l 0 2iCttfci-%m 
#[C^tt5iy^^l OO^D^Jl 4. 8/is^/^ 0 
Hi 3<D— y Kfi*ttdO», E*k#7 6+0±IB»1 
tDttimir^y >h5 l£^t1$l 6. 2/is©/yf 1 
0 4**?, »6 0^7^V h*-Cf?TJ«J:#i-6o ^<Ot&. 
^yK»»tt. Ei??#XT*FlF4rmm#7 6 ©IB©* 
S3*ir 8lC*tJ£1"Sm 7. 

10 6£T% ^6 0^^yht-CTOJ:#t5 o :©^;K 
K3 4dSF1f^?¥7 6©±£«t9J5££fc: 

ft ^§-te, K3 4# 1 6. 2 /z s ©/ y^* 1 0 4 £ P 

[00 5 8] r© J; 9 t-s Wffiir^y > h 5 1 fi. Hi 
2^98 &R«. 2lC«fc!9— > K3 4 

^>->/ir^y 5 Ofrh^y K3 4*s*§)ofc^«>-fe 

«9^^^5^iJE^^y >- h 5 1 ^^i6bix5^T*fr 

h 5 2<DXV v hfi, K34^^-{^>^t^^y 

h 5 o tnfe-ty* yhsit srtt^jsra^sa^wsr 
i*-e©Sia^rasrfflv^ fcttffi6 (a) ©ssp 
30 ^-r ^ ^y(n#®—&&fci£-rz>fc.bb\-m 1 o©^°^- 

[0 0 5 9] Hi 0©S3P^^ — ^1 2T1i, 

Ci5t>-rd^fi:*BiftllSr«iE-rSo 7V resists S 
AM^i^f^^f-^t, A^-f ^V^fc.tt^D^ 

40 btb^c #*L<ti, A^^^V^^D^^^V-^^© 

>h5 2 4Bit^l ^-^-X 5 1 tfitK&^y K3 4©T^r 

3iigi-6©^i-6^M©**f&-efe5 0 Hio©-r-< 

b^, cif^ct^D^^ bom 

50 'f^-^ bB¥?&J:XJiC1f?\Z^\,*Xmfc£tl 



25 

[0 0 6 0] B^fccfctfCif^-X h (fr<bW-E 

T\ /^XhB^ Clfi/, Ei^;fcJ:tf FlF^O©: 
S:£tfWtt*Efi, — y K3 4tf*7^x? 1 6 0¥HK:*£ 
otfc^W^^ V h 5 2 frbfc<D® *S V 5 

l:f£tt^^l>^tv^ 0 ccom^^g] l l eft 
Uf^^ 1 6^i^J:t>y^^ h7y^ (down 
track) ^rfti^oTt^ Kit %-<Dmt<0 3D r**y 
V^tf-K (wash board) j — jR 

2 (Ell 2(Dt-^^bP-^) (DfaJ®{f-^<7>W<A' 

[ooeilHiitt* fci x^E! i o <z>£l«><fcilg# 

[0 0 6 2] Hi 1 K^rfi 9 MS»r±n— '< 

^iXs ^^^$5^5 2ri>£<^J5#iE&&<Z>ff-^3 1 
35S«$tbSo £4#>^f5 2^lote»JE$ih/t::f3 9 (fc 
tx.«e«JJE"fe^7< V h 5 1) , :^1^!E83 3* 
fcf* 1 iJ-«r * /uoaaittftiEMft 3 1 U @12 

(J9H3(c:ioit5y ^8 4^fcii9 2l'Mt5¥S^ 

fc&ft1-«5 7&t>fc5>*-. Kft^ 

$ ^6 iconr^j 6 ^ ^(cbtotiiwic^oi 

«#/*-fr<0*fcft (X=0) (*fct4fll^WbA><0 

£fr#*lO0>¥^ (AR=0) 
y K3 4tc:J;or«»r$^ 1 bOO»S:ft5£i-S<0^ffl 
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[0 0 6 3] ft^f^^2 1 (/c £ xtfLucent (3£ 
i*ig£0 a— "5/a ^tC^SMoray^-Y^/U^y^ 
4 if) SrK7^^xu^ hD=^X4 0rttiv^i, 
^^K3 4«h7^^6 2 (ID 10) izfeoxmm 
/^-yi 2l:b/coTMt^lco^t, ^^K34 

— VI 2<Df'<X? 1 6^^^f-^ofe^{C 
oV^rotS^^^^tb^o ^yK3 4(Z)ttliwOV^ 
<£>atan (sin/cosin) $r^^i"6 CI ^ J: 9 . ^yK3 

20 M<0S£{b&*»ffl£*l5 o 

[0 0 6 4] K3 4te. =f 4 1 6 <£>F^#>b^ 

s<-Xb (B^, Cif^, Ettrt-ltttLF-FPteZlD 

3 4 (fc i: X.fcf ^ 7 y >^ ^ h y ^lc*5ft 5 

[0065] -0.. sjp/^-yi 2 <^ay^fid^*5s 

K3 6(^>lo?:lp]|GL'CV^6y^>^7 ? H'^^ 1 8C0 1 
tb^i:. K3 6^#iA^3 5t-ctor^^^6 

tfo — ^JTfi. i^t~^7-y3 9fi|2|i 4t^i- 
tf. #^-aK^<-^ hfi^^ 3 5 it"f4*4 1 8 

50 -g^^fig-Cfe?). -e^fcfi. ±^Lfect9(C. 
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[0066I m i 4 -m. ^ i *>-9— * h (u— 

hC) #«i&**l* 0 — * K3 6J«r© 

|&2#z>i h^yfVvr&mibbin. IB 4 

h<D«5ili, t^^18 

[0 0 6 7] GMRtiiS* 3 7 fiR*tf-»£5S* 3 5 

[0 0 6 8] 14, 5. 6*o£X$l 

0<Ds** — >iZ&3itlZ,£ ? ? * ^ b 5 2(7>|¥ 

[0 0 6 9] ^ftWyh 5 2ti*IwSr*-r^^. y 
-<*^<£>f^ (ID) *5J:tW« (OD) Ic*5tf3-+i5fc 

*5<t^7^-^t^urTf^t5:* r i j 
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r 0 j #*jh,«TJB^e>*tS. ^#rtSRiO- 

Ri = 21. Ommtfc^ ^MRoli|>)Ro = 4 
6. 3mmr$>r#5o Ell 5 <7) 

I*, ettftj* (fc^tflDl 3©^^ 1 1) CO— « 
t^^JStta-Cfc^o 9 L = w/c o s a 

3zZ<teZ>o imBwfclC(E»*/U©#tN= 1 2 0 0 
10 0©tt*-CA*6d^l-J: 5. IDW-t;^^fiLi = 
(2tcR/N)=1. 0 9 9 5 5 7 Mm^^o W 
ifc& h) Ji-C«biXfcS$tth = L/ t a n aXh 

i/tanoi = 3. 0 2 1 0 0 9 /imt/^o MMI#I«] 

m»m<o^mn— j£x$>z><dx* ±^(D^^n^m^it 

0»JU :CtL=LiXR/RiT*$)6o ODfcliSttS* 
£J3\ Lo = LiXRo/Ri=LiX46. 3mm/2 
20 1. 0mm- 2. 4 2 4 2 6 1 u mt*S>5, 

C50D<O^JSfi x a=arctan (Lo/ho) =3 8. 7 
4 5 9 0 8ft£fc£ 0 

[0 0 7 0] r^HtfeMT?^ 2ti2 0 0(0 

1 1 ?<D&£<D& 
m*6 0 ^^K-^ 1 1 ©SjMI»4*ll^ 

[0 0 7 1] 



«3(D 

76 
18 
2 
2 

30 
2 

30 
2 

30 
2 



30 ^yry^n 

SAMl 

Dig Hyf^y^^ 

Dig 2^xyi> 

40 ^hD^>f^^«iEffl) 30 

2 

^!i7y7 f ;u2 76 
SAM2 18 
^-^hS|^»«5iffl) 30 
m&*cwy 250 
[0 0 7 2] 1 1 69— U(D®t$&m ST® 1 6 (C^ 

so ioo ^m<o§7^^ yr^v^icj: t)x^^^^^t°> 
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5 0 - <Dfe%:± D665//ra <D^;*c{I^i$#±5£<D J: 

[0 0 7 3] 2<DW&mi)mi 1\Z.7F& 

tl$J^«fc 9 R^#^^. &^kg®5le *^IE£;ft4# 
[0 0 7 4] 

re iot =e + Re* Q ft&'& r 2 =R 2 +e 2 + 2eRcosG 

[0 0 7 5] -C£><5o {S'C^e <£>$SPgG9 (dimensionles 

[0 0 7 6] 
[12] 

ese/IUeSiun/R,- =0.003095 

[0077] -c^5o &&(Dm&tt~ig®.$kx*mmi- 

[0 0 7 8] r = R[1 + e 2 -f 2 £ cos0] 1/2 = R[l + 

£ 2 /4 + £ COSe -£ (COS 2 0)/4+O(£ 3 )] (H^^ 

1) 

[0 0 7 9] ir/U^-^-^iA^^^r-^ T?^ 
^W7 r > a ^|>^ (r te^fcJ-C£>5) i-*f 

f*7^x^ l 6 <Dm$k<o\B]<&\cMl>X *U ^v 

£^CS 0 -^OgL DFT^V>ti^l(7)ll©l 
fp^triru fWaot»L«ei, 0-0 
(7^t!) Mi^CT^S) icMfcTZft^y^V b<D 

[0 0 8 0] y77^T^^16(Offi 

i 4±^-&y p v v b ztifcyy >-vy—xmm^?~ 

VI 2t5j:OTH(-t<r^ K7^^2 2^<D>; y 

mx\ v—#y<<< ? tmwt<D<tL&ttimmtmt>tiz> t 
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